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(54) Toroidal continuously variable transmission 

(57) When a vehicle comprising a toroidal continu- 
ously variable transmission is pulled or run under its 
own inertia when the engine has stopped, the rotation 
torque of the drive wheels varies a gyration angle of a 
power roller (44FR. 44FL» 44RR, 44RL) via an output 
disk (18. 20) in a direction so as to reduce a speed ratio 
This decrease of speed ratio reduces starting perform- 



ance when the vehicle is restarted by the engine. This 
invention suppresses the variation of gyration angle by 
a spring (100) which limits the displacement of a trun- 
nion (46FR, 46FL, 46RR, 46RL) supporting the power 
roller (44FR, 44FU 44RR. 44RL). 
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Description 

FIELD OF THE INVENTION 

[0001 ] This invention relates to a toroidal continuously 5 
variable transmission for a vehicle. 

BACKGROUND OF THE INVENTION 

[0002] Jikkai Sho 63-92859 published by the Japa- io 
nese Patent Office in 1988 discloses a toroidal continu- 
ously variable transmission for a vehicle. 
[0003] This toroidal continuously variable transmis- 
sion comprises power rollers which transmit a rotation in 
contact with an input disk and an output disk, and the is 
rotation speed ratio of the input disk and output disk is 
varied by varying the contact points between the power 
rollers and the disks. The contact points between a 
power roller and the disks are varied by varying a gyra- 
tion angle of the power roller by displacing a trunnion 20 
which supports the power roller. The trunnion is dis- 
placed according to an oil pressure supplied via a pres- 
sure control valve. 

[0004] The input disk is connected to an output shaft 
of an engine via a forward/reverse change-over mecha- 2S 
nism and torque converter. The output disk is joined to 
drive wheels via an output gear unit and a differential 
gear unit 

SUMMARY OF THE INVENTION 30 

[0005] If a vehicle is pulled or run on its own inertia 
when an engine has stopped, a rotational torque is input 
to an output disk from drive wheels, and this rotates an 
input disk and the engine via power rollers. ss 
[0006] In this case, the input direction of rotational 
torque to the transmission is the reverse of that during 
normal running. The rotation resistance of the input disk 
then varies a gyration angle of the power roller in the 
decreasing direction of speed ratio. The speed ratio 40 
mentioned here is equivalent to a value obtained by 
dividing the rotational speed of the input disk by the 
rotation speed of the output disk. Therefore, the rotation 
speed of the drive wheels relative to engine rotation 
speed increases the lower the speed ratio. 45 
[0007] On the other hand, during normal start of the 
vehicle, the speed ratio is maintained at a maximum 
value. Due to this, to start the engine when the vehicle 
has stopped at a small speed ratio after being pulled or 
when running under Its own inertia, the speed ratio must so 
be increased to the maximum value from a small value, 
and this operation interferes with the smooth departure 
of the vehicle. This is the same when the vehicle is 
pulled backwards. 

[0008] It is therefore an object of this invention to limit ss 
a variation of speed ratio in a decreasing direction when 
a rotational torque is input into a continuously variable 
transmission from the output disk. 



[0009] It is another object of this invention to eliminate 
the effect of other factors causing decrease of speed 
ratio which is unintended by a driver. 
[0010] In order to achieve the above objects, this 
invention provides a toroidal continuously variable 
transmission, comprising an input disk having a rotation 
axis, an output disk having the same rotation axis as the 
input disk, a power roller in contact with the input disk 
and output disk for transmitting a rotational torque 
between the disks, a trunnion for supporting the power 
roller, this trunnion having a trunnion axis perpendicular 
to the rotation axis, an oil pressure drive device for var- 
ying a contact point between the power roller and the 
input disk and output disk by displacing the trunnion 
witiiin a predetermined range along the trunnion axis, 
and a limiting member for limiting the displacement of 
the trunnion when a load acts on the trunnion in the 
direction of the ti-unnion axis, to a range smaller than tiie 
predetermined range when a rotation torque is Input 
from the output disk to the power roller. 
[0011] The details as well as other features and 
advantages of this invention are set forth in the remain- 
der of tiie specification and are shown in the accompa- 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

Rg. 1 Is a longitudinal sectional view of a vehicle 
drive unit comprising a torokial continuously varia- 
ble transmission according to this invention. 

Fig. 2 is a cross-sectional view of a f irst toroidal unit 
according to this invention taken along a line 11-11 of 
Rg, 1. 

Rg. 3 is a cross-sectional view of a second toroidal 
unit according to this Invention taken along a line 111- 
III of Fig. 1. 

Rg. 4 is a longitudinal sectional view of a trunnion 
according to another embodiment of this invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0013] Referring to Fig. 1 of the drawings, a vehicle 
toroidal continuously variable transmission comprises 
first and second toroidal units 10. 11 disposed In series 
in a transmission case 1 . 

[0014] The rotation of an engine is transmitted to a 
cam flange 14 via a torque converter 4. oil pump 5 and 
fonward/reverse change-over mechanism 9. 
[001 5] The rotation of the cam flange 1 4 is transmitted 
to an input disk 17 of the first toroidal unit 10 via a cam 
rollers 15. 

[0016] The input disk 17 is joined to an input disk 19 
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of the second toroidal unrt 11 via a rotation shaft 3. 
These input disks 1 7. 19 are joined to the rotation shaft 
3 via ball splines 16. 21. Rotation relative to the shaft 3 
is restricted, and axial displacement is permitted within 
a predetermined range. s 
[001 7] The cam rollers 1 5 ex^ a thrust load accord- 
ing to the rotation of the cam flange 14. on the input 
disks 17. 19. and the input disks 17. 19 are pushed 
towards output disks 18. 20 facing the Input disks 17. 
19, The output disks 18. 20 are engaged free to rotate io 
on the outer circumference of the rotation shaft 3. 
[0018] The input disk 17 and output disk 18 forming 
the first toroidal unit 10 have corresponding toroidal- 
shaped wall surfaces 17A. 18A, and a pair of power roll- 
ers 44FR. 44FL are gripped by the wall surfaces 17A, is 
18A due to the aforesaid thrust load. Identical power 
rollers 44RR, 44RL are gripped between the input disk 
1 9 and output disk 20 of the second toroidal unit 1 1 , as 
shown in Fig. 3. 

[0019] The reason why the symbol L is given to the 20 
right power roller and the symk>ol R is given to the left 
power roller in Figs. 2 and 3 is that the symtxDis R are 
given to the parts situated on the right hand and the 
symbols L are given to the parts situated on the left 
hand when they are viewed from the right hand of Fig. 25 
1 . Figs. 2 and 3 are both cross-sectional views viewed 
from the left hand of Rg. 1 . so the symbols R are given 
to the left parts and the symbols L are given to the right 
parts. 

[0020] The rotation of the input disks 17. 19 is trans- 30 
mitted to the output disks 18, 20 via these power rollers 
44FR. 44FL. 44RR and 44RL 

[0021 ] The rotation of the output disks 1 8. 20 is trans- 
mitted to an output shaft and drive wheels, not shown, 
via an output gear 22. gear 25. counter shaft 27 and 35 
gear 28. 

[0022] The contact point of the input disk 1 7 and out- 
put disk 18 of the power roller 44FR (44FL) varies 
according to the gyration angle of the power roller 44FR 
(44FL) i.e., the rotation angle of the power roller 44FR 40 
(44FL) about an axis O3 in Fig. 2, and the ratio of rota- 
tion speeds of the input disk 17 and output disk 18 is 
determined according to the distance between the con- 
tact point and an axis Ov This speed ratio is the speed 
ratio of this toroidal transmission. The same relation 4S 
holds in the power rollers 44RR (44RL), input disk 19 
and output disk 20 of the second toroidal unit 1 1 . 
[0023] Next, the construction of the parts of the toroi- 
dal unit will be described referring to Figs. 2 and 3. 
[0024] The first toroidal unit 10 shown in Fig. 2 com- so 
prises a pair of trunnions 46FR, 46FL for supporting the 
power rollers 44FR. 44FL. The power rollers 44FR, 
44FL are supported via crank-shaped eccentric shafts 
29 by the trunnions 46FR, 46FL. The eccentric shaft 29 
comprises a base end supported free to rotate by a ss 
trunnion 46 and a tip end which is crank-shaped. The 
power roller 44FR (44FL) is supported free to rotate 
around a rotation shaft O2 by this point. The power roller 



44FR (44FL) is also permitted to swing within predeter- 
mined limits around the base end as fulcrum. 
[0025] The upper parts of the trunnions 46FR. 46FL 
are connected by an upper link 50 via spherical joints, 
and the lower parts of the trunnions 46FR, 46FL are 
connected by a lower link 52 via spherical joims. 
[0026] A hole is formed in the lower part of the trun- 
nion 46FR(46FL). and a trunnion shaft 70 is inserted 
into this hole and 46FR(46FL) joined to the trunnion 
46FR (46FL) by a pin 56. 

[0027] A boss 78A of a servo piston 78FR{78FL) 
engages with the outer circumference of the trunnion 
shaft 70. and the servo piston 78FR(78FL) is secured 
with the trunnion 46FL by tightening a nut 82 which 
screws onto a male screw formed on the lower end of 
the trunnion shaft 70. 

[0028] The servo piston 78FR is housed in a piston 
housing 60. In the piston housing 60. a first oil chamber 
92A is formed above the servo piston 78FR. and a sec- 
ond oil chamber 92B is formed below it The servo pis- 
ton 78FL is also housed in the same piston housing 60. 
but unlike the case of the servo piston 78FR. a first oil 
chamber 90A is formed below and a second oil cham- 
ber 90B is formed above the servo piston 78FL. 
[0029] Equal oil pressures are supplied to the first oil 
chambers 90A. 92A via an oil pressure control valve, 
not shown. Equal oil pressures are also supplied to the 
second oil chambers 90B. 928. from the same oil pres- 
sure control valve. The servo pistons 78FU 78FR are 
displaced along the axis O3 according to the differential 
pressure of the first oil chambers 90A. 92A and the sec- 
ond oil chambers 908, 928. The servo pistons 78FL. 
78FR therefore displace in opposite directions to each 
other. 

[0030] Due to this displacement, each of the trunnions 
46FR. 46FL suffers a rotational displacement around 
the axis O3 together with the power roller 44FR (44FL). 
The rotational displacements of the power rollers 44FR 
and 44FL take place in reverse directions. 
[0031] According to the change in the distance of the 
contacts from the axis . the contact points of the input 
disk 17 and the output disk 19 with the power rollers 
44FR. 44FL, change, and the ratio of speeds of the 
input disk 17 and output disk 19 changes. 
[0032] In the trunnion 46FR, a precess cam 66 is fur- 
ther gripped by the boss 78A and the nut 82, 
[0033] The precess cam 66 comprises a slanting 
guide groove 66A on its outer circumference, and one 
end of a link 68 is inserted in the guide groove 66A. 
Consequently, the displacement of the trunnion 46FR in 
the direction of the axis O3. and the rotational displace- 
ment, i.e.. the gyration angle, of the power roller 44FR 
around the axis O3. are fed back to an oil pressure con- 
trol valve via the displacement of a link 60. The link 60 is 
pushed in the direction of the arrow Fa in the figure by a 
spring; not shown, so that an upper surface of the end 
of the link 60 and a guide surface of the guide groove 
66A are always in contact. 
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[0034] In the normal running state of the vehicle when 
an engine of the vehicle is driving the drive wheels via 
the continuously variable transmission, if the pressures 
of the first oil chambers 90A. 92A are raised and the 
pressures of the second oil chambers 906, 92B are 5 
reduced, the servo pistons 78FR,.78FL displace in the . 
shift-up direction shown by the solid an^ow Sj in the fig- 
ure along the axis O3 due to the pressure differential. 
[0035] As a result, the gyration angles of the power 
rollers 44FR. 44FL change, and the speed ratio varies 10 
in the decreasing direction, i.e.. towards higher speed. 
[0036] Conversely, if the pressures of me first oil 
chambers 90A, 92A are reduced and the pressures of 
the second oil chambers 90B. 92B are increased, the 
servo pistons 78FR, 78FL displace in the shift-down is 
direction shown by the broken arrow So in the figure. As 
a result, the gyration angles of the power rollers 44FR. 
44FL change, and the speed ratio varies In me increas- 
ing direction, i.e.. towards lower speed. 
[0037] The construction of the second toroidal unit 11 20 
shown in Rg. 3 is almost the sarhe as that of the first 
toroidal unit 10. However, in the second toroidal unit 11. 
there is no feedback mechanism comprising a precess 
cam and link. 

[0038] An oil pressure equal to that supplied to the oil 2s 
chambers 90A. 92A of the first toroidal unit 10. is sup- 
plied to me oil chambers 94A, 96A of the second toroi- 
dal unit 1 1 . and an oil pressure equal to that supplied to 
the oil chambers 90B. 92B of the first toroidal unit 10 is 
also supplied to the oil chambers 94B. 968. Due to this, 30 
the first toroidal unit 10 and second toroidal unit 11 
transmit the rotation of the input disks 17. 19 to the out- 
put disks 18. 20 at the same speed ratio. 
[0039] In this continuously variable transmission, first 
plate springs 100 are respectively arranged in the sec- 3S 
ond oil chamber 90B of the first toroidal unit 10 and the 
second oil chambers 94B and 968 of the second toroi- 
dal unit. 

[0040] A second plate spring 102 is arranged in the 
first oil chamber 92 A of the first toroidal unit 10. 40 
[0041 ] The plate springs 1 00, 1 02 are both fitted to the 
outer circumference of the boss 78A, The inner circum- 
ferential diameters of the plate springs 100, 1 02 are set 
so as to leave a small clearance between the inner dr- 
currtference of the plate springs 100. 102 and the boss 45 
78A. The Inner circumference of the plate springs 100. 
102 comes in contact with the servo pistons 78FL, 
78RR and 78RL The rims of the plate springs 100. 102 
come in contact with the wall surface 60A of the piston 
housing 60 which forms the second oil chambers 90B. so 
946 and 966. Since a part of large diameter comes in 
contact with the wall surface 60A of the case 60, the unit 
pressure exerted by the plate springs 100. 102 on the 
wall surface 60A can be reduced, and antiwear resist- 
ance of parts is improved. Further, the provision of a ss 
slight clearance between the inner circumference of the 
plate springs 1 00, 1 02 and the boss 78A has a desirable 
effect in that it makes the direction of the elastic restor- 



ing force of the plate springs 100, 102 which acts on the 
servo pistons 78FR, 78FL. 78RR. 78RL, coincide with 
tiie direction of the £Dcis O3. 

[0042] The first plate spring 1 00 pushes the servo pis- 
tons 78FL. 78RR and 78RL in the downshift direction. 
Let the sum total of these forces be Fs^ The second 
plate spring 102 pushes the servo piston 78FR in the 
upshift direction. Let this force be Fs^. 
[0043] If the vehicle is pulled forwards or is running 
under its own inertia when the engine has stopped, a 
rotational torque is input from the drive wheels to tiie 
output disks 18, 20 of the continuously variable trans- 
mission, and tills rotates the input disks 17. 19 via the 
power roller 44FR. 44FL, 44RR and 44RL At this time, 
the rotation resistance of the input disks 17, 19 exerts a 
force in the upshift direction on the power roller 44FR, 
44FL. 44RR and 44RL 

[0044] Herein, let the force exerted in the upshift direc- 
tion by the input disks 1 7. 19 on the power rollers 44FR. 
44FL. 44RR and 44RL be . The relation between this 
force and the force FS| in the downshift direction 
exerted by the plate spring 100 on the servo pistons 
78FL, 78RR and 78RL is set as follows. However, as the 
force F$i depends on the deformation amount of tiie 
plate spring 100. for example, the spring load of the 
plate spring 100 is set so that, for example, the following 
relation exists relative to a displacement amount of tiie 
servo pistons 78FL, 78RR and 78RL which is equivalent 
to a speed ratio equal to at least X:1 . 

Fs^ > Pi 

[0045] Also, let the force in the downshift direction with 
which the spring pushing the link 68 exerts on the servo 
piston 78FR be Fa. The spring load of the plate spring 
102 is set so that the following relation holds between 
this force Fa, the force F| in the upshift direction acting 
on the power roller 44Fr, and the force Fs^ which tiie 
second plate spring 102 exerts on the servo piston 
78FR. 

Fa a* Fy + FS2 

wherein means '^approximately equal to." 
[0046] 6y setting the characteristics of the first plate 
spring 100 in this way. when the vehicle is pulled for- 
ward or runs under inertia, the speed ratio of the contin- 
uously variable transmission does not become less than 
the set value X:1. and impairment of startup perform- 
ance when the vehicle is restarted, is therefore pre- 
vented. 

[0047] By balancing the force Fy in the upshift direc- 
tion acting on tiie power roller 44FR and the elastic 
restoring force Fs^ of the second plate spring 102. the 
load conditions of the power roller 44FR become identi- 
cal to those of the other power rollers 44FL. 44RR and 
44RL. Accordingly, the operation of the power roller 
44FR may be synchronized with those of the other 
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power rollers 44FL, 44RR and 44RL CI 
[0048] The first and second plate springs 100. 102 are 
housed Inside the piston housing 60. so they do not 1. 
take up extra space. 

[0049] Next, another embodiment of this invention will s 
be described referring to Fig. 4. 
[0050] According to this embodiment, a wave spring 
104 is used instead of the first plate spring 100. 
[0051] The wave spring 104 is a ring-shaped spring 
which has a wave-shaped cross-section in a circumfer- io 
ential direction. The upward crest of the wave spring 
104 comes in contact with the piston housing 60. and 
the lower crest comes in contact with the upper surface 
of the servo piston 78FL in the case of trunnions 46FL 
and 46RR as shown in Fig. 4. In the trunnion 46RL, the 75 
wave spring 104 is disposed in the lower oil chamber 
94B. its upper crest comes in contact with the lower sur- 
face of the piston 78RL and its lower crest comes in 
contact with the piston housing 60. As in the case of the 
first plate spring 100, the wave spring 104 is attached 20 
leaving a small clearance with the outer circumference 
of the boss 78A. Guides 104B are also formed in the 
wave spring. One of the guides 104B comes in contact 
with the pistori housing 60 while the other of the guides 
1048 comes in contact with the servo piston 78FL 25 
(78RR. 78RL) so as to ensure coaxiality of the wave 
spring 1 04 with the boss 78A. 

[0052] In this embodiment, the same effect is obtained 
as in the aforesaid first embodiment. Further, the con- 
tact area with the case 60 and the upper surfaces of the 30 
servo pistons 8FL, 78RR and 78RL is larger than when 
using the first plate spring 100. so wear of parts is pre- 
vented and durability of the transmission is further 
improved. 

[0053] Both of the above-mentioned embodiments 35 
aim to limit the change of speed ratio when the vehicle 2. 
is pulled or runs under inertia in the forward direction. 
However, the change of speed ratio when the vehicle is 
being pulled or running under Its own inertia in the 
reverse direction can also be suppressed by reversing 40 
the direction of the elastic restoring force of the first 
plate spring 100, i.e., by for example disposing the first 
plate spring 1 00 of the first oil chamber 90B, in the sec- 
ond oil chamber 90A. 

[0054] The contents of Tokugan Hei 10-1 74932. with 45 
a filing date of June 22, 1 998 in Japan, are hereby incor- 
porated by reference. 

[0055] Although the invention has been described 3. 
above by reference to certain embodiments of the 
invention, the invention is not limited to the embodi- so 
ments described above. Modifications and variations of 
the embodiments described above will occur to those 
skilled in the art. in light of the atx)ve teachings. 
[0056] The embodiments of this invention in which an 
exclusive property or privilege is claimed are defined as ss 4. 
follows: 



A toroidal continuously variable transmission, com- 
prising: 

an input disk (17. 19) having a rotation axis 
(O1). 

an output disk having the same rotation axis 
(O1) as said input disk (17. 19). 
a power roller {44FR, 44FL. 44RR, 44RL) in 
contact with the input disk (17. 19) and output 
disk (18. 20) for transmitting a rotational torque 
between the disks, 

a trunnion (46FR, 46FL. 46RR, 46RL) for sup- 
porting said power roller (44FR. 44FL. 44RR. 
44RL), said trunnion (46FR, 46FL. 46RR. 
46RL) having a trunnion axis {O3) perpendicu- 
lar to said rotation axis (O^). 
an oil pressure drive device (68. 78FR, 78FL. 
78RR, 78RU 90A. 90B, 92A, 92B. 94A. 94B, 
96A. 96B) for varying a contact point between 
said power roller (44FR. 44FL 44RR. 44RL) 
and said input disk (17,19) and output disk (18, 
20) by displacing said trunnion (46FR, 46FL, 
46RR. 46RL) within a predetermined range 
along the trunnion axis (03). and r 
a limiting member (100. 102. 104) for limiting 
the displacement of said trunnion (46FL. 
46RR, 46RL) when a load acts on said trunnion 
(46FR, 46Fl^ 46RR, 46RL) in the direction of 
said trunnion axis (O3). to a range smaller than 
said predetermined range when a rotation 
torque is input from said output disk (18, 20) to 
said power roller (44FR. 44FL, 44RR. 44RL). 

A toroidal continuously variable transmission as 
defined in Claim 1 , wherein said oil pressure drive 
device (68, 78FR, 78FL. 78RR, 78RL. 90A. 90B, 
92A. 92B, 94A, 94B, 96A. 96B) comprises a piston 
(78FR, 78FU 78RR. 78RL) joined to said trunnion 
(46FR. 46FL. 46RR. 46RL) and an oil chamber 
(90B. 92A. 94B. 96B) which exerts a pressure on 
said piston (78FR. 78FL. 78RR. 78RL) in the direc- 
tion of said trunnion axis (03). and said limiting 
member (100, 102. 104) is disposed in said oil 
chamber (90B, 92A. 94B. 96B). 

A toroidal continuously variable transmission as 
defined in Claim 2. wherein said limiting member 
(100. 102, 104) comprises a plate spring (100. 102) 
disposed in said oil chamber (90B, 92A, 94B. 96B) 
for elastically supporting said piston (78FR. 78FL, 
78RR, 78RL) in a direction opposing said load. 

A toroidal continuously variable transmission as 
defined in Claim 3, wherein said trunnion (46FR, 
46FL, 46RR. 46RL) comprises a trunnion shaft (70) 
coaxial with said trunnion axis (O3). said piston 
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(78FR, 78FL, 78RR. 78RL) is fixed to said trunnion 
shaft (70). said trunnion shaft (70) passes through 
said oil chamber (90B. 92A, 94B. 96B), said oil 
chamber (908, 92A. 94B. 96B) has a wall surface 
(60A) facing said piston (78FR, 78FL, 78RR. 5 
78RL). and said plate spring (100. 102). comprises 
an outer circumferential part which comes in con- 
tact with said wall surface (60A) and an inner cir- 
cumferential part which comes in contact with said 
piston (78FR. 78FL. 78RR. 78RL). ro 

5. A toroidal continuously variable transmission as 
defined in Claim 2, wherein said limiting member 
(100. 102. 104) comprises a ring-shaped wave 
spring (1 04) disposed in said first oil chamber (90B. is 
92A. 94B. 96B) for elastically supporting said piston 
(78FR. 78FU 78RR. 78RL) in a direction opposing 
said load. 

6. A toroidal continuously variable transmission as 20 
defined in Claim 1 . wherein said transmission fur- 
ther comprises a resilient member (68) and said 
trunnion (46FR. 46FL, 46RR. 46RL) comprises a 
second trunnion (46RL) pushed in the direction of 
said trunnion axis (O3) by said resilient member ss 
(68), and said limiting member (100. 102. 104) 
comprises a supporting member (102) which sup- 
ports said second trunnion (46FR) against said 
resilient member (68). 

30 

7. A toroidal continuously variable transmission as 
defined in Claim 6. wherein said oil pressure drive 
device (68. 78FR. 78FL. 78RR. 78RL, 90A, 908. 
92A. 92B, 94A, 94B. 96A. 96B) comprises a piston 
(78FR) connected to said second trunnion (46FR) 35 
and an oil chamt>er (92A) which exerts a pressure 

on said piston (78FR) in the direction of said trun- 
nion axis (O3). and said supporting member (102) 
elasticaify supports said piston (78FR) in said oil 
chamber (92A). 40 

8. A toroidal continuously variable transmission as 
defined in Claim 7, wherein said second trunnion 
(46FR) comprises a trunnion shaft (70) coaxial with 
said trunnion axis (03). and said resilient member 45 
(68) comprises a member which follows the move- 
ment of said trunnion shaft (70) so as to feedback 

the displacement of said second trunnion (46FR) to 
said oil pressure drive device (68. 78FR. 78FL. 
78RR. 78RU 90A. 90B, 92A, 92B. 94A. 94B. 96A, so 
96B). 
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